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Dit doctoraal proefschrift behandelt twee macro-economische thema’s uiteengezet in vijf aparte 
hoofdstukken. Het eerste thema bestudeert de onderliggende oorzaken van olieprijswijzigingen, 
de macro-economische effecten van olieschokken en de gevolgen hiervan voor het monetair 
beleid. Het tweede thema analyseert het belang van competitiviteit voor de inflatie en het 
economisch beleid. De rode draad in de thesis wordt gevormd door de gemeenschappelijke 
onderzoeksmethodologie. In het bijzonder worden beide onderzoeksonderwerpen geanalyseerd 
met behulp van ‘Dynamic Stochastic General Equilibrium’ (DSGE) modellen en Bayesiaanse 
schattingstechnieken voor de empirische implementatie van dergelijke modellen. In wat volgt 
geef ik een bondige uiteenzetting van de twee onderzoeksthema’s van mijn 
doctoraatsverhandeling. 
Sinds de exponentiële stijging van de olieprijzen tussen 2003 en 2008 is er een vernieuwde 
interesse ontstaan voor de macro-economische effecten van olieprijsstijgingen, dit zowel onder 
beleidsmakers als in de academische wereld. Een belangrijke bevinding van recent onderzoek 
naar de transmissiekanalen van olieschokken is dat de gevolgen van olieprijswijzigingen voor 
de economie sterk verschillen naargelang deze fluctuaties aanbod of vraag gedreven zijn, bv., 
Kilian (AER, 2009). Dit resultaat impliceert dat beleidsmakers bij hun reactie op een 
waargenomen olieprijsstijging de dieperliggende oorzaken moeten bekijken. Doet men dit niet 
dan dreigt elke fluctuatie in de oliemarkt over dezelfde kam geschoren te worden met mogelijks 
foutieve beleidskeuzes tot gevolg.  
Ondanks dit inzicht is het tot op heden voor monetaire beleidsmakers onduidelijk in welke mate 
en in welke richting het rentebeleid dient afgestemd te worden op de onderliggende oorzaken 
van olieprijsschommelingen. Twee problemen in de huidige academische literatuur verhinderen 
een eenduidig antwoord op deze vraag. Ten eerste, bestaande normatieve monetaire 
beleidsanalyses modelleren de olieprijs als een exogene variabele die gedreven wordt door een 
enkele aanbodschok; deze studies maken dus geen onderscheid tussen vraag- en 
aanbodgedreven olieprijswijzigingen. Ten tweede, onder de positieve analyses die de olieprijs 
wel beschouwen als een endogene variabele (gedreven door zowel vraag- als aanbodfactoren) 
bestaat er geen eensgezindheid of vraag- dan wel aanbodfactoren de voornaamste drijvers zijn 
van de waargenomen fluctuaties in olieprijzen. De eerste twee hoofdstukken van mijn thesis 
behandelen deze twee probleemstellingen. 
vi 
 
In de eerste paper onderzoek ik samen met Gert Peersman welke factoren aan de grond liggen 
van de verschillende bevindingen in de literatuur betreffende de historische drijvers van 
olieprijzen. We ontwikkelen en schatten een open-economie DSGE model van de Verenigde 
Staten en olieproducerende landen waarin olieprijzen endogeen worden bepaald en waarbij olie 
naast een inputfactor in productie en consumptie ook als een investeringsgoed wordt 
gemodelleerd. Door middel van robuustheidtesten onderzoeken we in welke mate het al dan niet 
erkennen van enkele kerneigenschappen van de oliemarkt de analyse betreffende het relatieve 
belang van vraag- en aanbodschokken voor olieprijsfluctuaties beïnvloedt. Als belangrijkste 
resultaat van deze paper tonen we aan dat aanbodschokken niet te verwaarloosbare 
determinanten zijn van olieprijzen, van zodra we erkennen dat de olie-aanbodcurve niet perfect 
inelastisch is en olie naast een verbruiksgoed ook een investeringsgoed is. 
Op basis van het geschatte model ontwikkeld in de eerste paper onderzoekt de tweede paper of 
het optimaal monetair beleid van een olie-importerend land na een olieprijswijziging afhankelijk 
is van de schok die de olieprijs drijft. Ik analyseer de transmissiekanalen van verschillende 
olieschoktypes en bepaal de verschillen in de optimale beleidsreacties. De centrale boodschap 
van deze paper is dat oliespecifieke vraag- en aanbodschokken gelijkaardige beleidsreacties 
vereisen. Bijgevolg is het niet noodzakelijk voor monetaire beleidsmakers om te onderscheiden 
met welk type schok we geconfronteerd worden. Dit komt voornamelijk omdat olie verhandeld 
wordt in een internationale omgeving gekenmerkt door ‘incomplete markets’. Onafhankelijk 
van de onderliggende schok leidt een olieprijsstijging dan tot een verschuiving van welvaart van 
de olie-importerende naar de olie-exporterende landen. Om deze verschuiving in welvaart tegen 
te gaan, dient het optimaal monetaire beleid de interestvoet te verhogen om de economische 
activiteit en dus olievraag en -prijs te verlagen. 
Recent theoretisch onderzoek heeft aangetoond dat bij het maken van conjunctuuranalyses het 
belangrijk is de effecten van productintroducties en bedrijfsdynamieken in rekening te brengen, 
bv., Bilbiie et al. (JPE, 2012). Heel specifiek beklemtoont deze ‘endogenous-entry’ literatuur 
het belang van het zogenaamde ‘competitie-effect’. Via dit transmissiekanaal leidt een stijging 
van de competitiviteit tot een daling van de beoogde ‘markup’ van prijzen op marginale kosten 
die bedrijven onderhandelen. Op zijn beurt drukt de dalende prijs-‘markup’ de inflatie naar 
beneden, terwijl het de economische activiteit een duw in de rug geeft. Het tweede gedeelte van 
mijn proefschrift analyseert de relaties en interacties tussen dit competitie-effect en de inflatie. 
Mijn onderzoek betreffende dit onderwerp levert drie belangrijke bijdragen tot de literatuur. 
De eerste bijdrage is theoretisch van aard. Daar de graad van competitiviteit zich procyclisch 
neigt te gedragen, versterkt het hierboven beschreven competitie-effect de transmissie van 
productiviteitsschokken. Met behulp van een ‘real business cycle’ (RBC) model kwantificeren 
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Floetotto en Jaimovich (JME, 2008) dit versterkend effect. Ze vinden dat het competitie-effect 
de volatiliteit van productiviteitsschokken met ongeveer 50% doet dalen. Echter, een 
belangrijke tekortkoming van Floetotto en Jaimovichs analyse is dat zij mogelijke nominale 
rigiditeiten in de prijszetting van bedrijven buiten beschouwing laten. In het conventioneel 
nieuw-Keynesiaans model, gekenmerkt door rigide prijzen, leidt een exogene stijging in de 
productiviteit tot een grotere daling van marginale kosten dan van prijzen, waardoor de prijs- 
‘markup’ stijgt. Dit effect verzwakt de dynamische effecten van technologieschokken in plaats 
van deze te versterken. In de derde paper van het doctoraat analyseer ik het relatieve belang van 
het competitie-effect en rigide prijzen voor de transmissie van productiviteitsschokken. Hiertoe 
breid ik de analyse van Floetotto en Jaimovich uit door te beschouwen dat de prijszetting 
gekenmerkt wordt door nominale rigiditeiten. Ik toon aan dat deze nominale prijsrigiditeiten de 
versterkende effecten van het competitie-effect op de transmissiekanalen van 
productiviteitsschokken significant doen dalen. In het bijzonder, de versterkende effecten op de 
output- en consumptiereacties worden meer dan gehalveerd. 
De tweede bijdrage is empirisch van aard. Terwijl een groeiende theoretische literatuur het 
belang van het competitie-effect in conjunctuuranalyses belicht, bestond er tot voor kort geen 
grondige empirische analyse die dit transmissiekanaal kwantificeert. In gezamenlijk werk met 
Vivien Lewis overbruggen we deze tekortkoming. Gebruikmakend van Bayesiaanse technieken 
schatten we het competitie-effect in een ‘endogenous-entry’ DSGE model van de Verenigde 
Staten. Het geschatte competitie-effect bedraagt 0.15; dus, een stijging van het aantal 
concurrenten in de economie met 1% doet de beoogde prijs-‘markups’ van bedrijven met 0.15% 
dalen. Hoewel het competitie-effect niet groot is, tonen we aan dat de bijdrage van dit effect tot 
de Amerikaanse inflatiefluctuaties niet onbelangrijk is. Daar inflatiewijzigingen die gedreven 
worden door competitiviteitswijzigingen als efficiënt beschouwd worden, betekent deze 
bevinding dat een monetair beleid gericht op inflatiestabilisatie niet steeds optimaal is. 
Ten slotte, in de laatste paper, analyseer ik de impact van competitiviteitsstijgingen op de relatie 
tussen de hoogte van inflatie en de hoogte van de economische activiteit, i.e., de helling van de 
zogenaamde Phillips-curve. Sinds het midden van de jaren ´80 is the Phillips curve in de meeste 
industriële landen significant vlakker geworden. Dit fenomeen wordt dikwijls toegeschreven 
aan de stijgende competitiviteit die werd waargenomen over deze periode en welke werd 
gedreven door zowel deregulering als globalisering van de markten. Empirisch onderzoek naar 
deze mogelijke verklaring levert echter geen eenduidig antwoord. Welke inzichten kan de 
microgefundeerde nieuw-Keynesiaanse Phillips-curve (NKPC) ons brengen? In deze paper toon 
ik aan dat we deze vraag niet kunnen beantwoorden onder de traditionele assumpties van 
monopolistische concurrentie. Monopolistisch concurrerende markten worden gekenmerkt door 
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een groot aantal kleine bedrijven. Onder deze marktvoorwaarden bedient elke bedrijf slechts een 
fractie van het globale marktaanbod, zodat elke competitiviteitsstijging slechts een 
verwaarloosbaar markteffect kan genereren. Vandaar, als alternatieve marktvorm, beschouw ik 
oligopolistische concurrentie, waarbij elk bedrijf een significante portie van de markt bedient. 
Vervolgens toon ik aan dat een stijging in de competitiviteitsgraad ontegensprekelijk leidt tot 
een stijging van de helling van de Phillips curve. De gangbare NKPC ondersteunt dus niet het 
idee dat stijgende competitiviteit heeft geleid tot een dalende output-inflatie ‘trade-off’. 
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Chapter 1 
Analyzing Oil Demand and 
Supply Shocks in an Estimated 
DSGE Model 
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Table 1: Exogenous Shock Processes 
 
 
 
 
US ME Oil 
Demand Shocks 
Time preference shock  ߟƸ௧் ൌ ߩ்ߟƸ௧ିଵ் ൅ ߝƸ௧் 
Investment-specific technology shock ߟƸ௧ூ ൌ ߩூߟƸ௧ିଵூ ൅ ߝƸ௧ூ 
Exogenous spending shock ߟƸ௧ீ ൌ ߩீߟƸ௧ିଵீ ൅ ߝƸ௧ீ ൅ ߩீ௓ߝƸ௧௓ 
Total factor productivity shock ߟƸ௧௓ ൌ ߩ௓ߟƸ௧ିଵ௓ ൅ ߝƸ௧௓ 
Monetary policy shock ߟƸ௧ோ ൌ ߩோߟƸ௧ିଵோ ൅ ߝƸ௧ோ 
Price markup shock ߟƸ௧௉ ൌ ߩ௉ߟƸ௧ିଵ௉ ൅ ߝƸ௧௉ െ ߤ௉ߝƸ௧ିଵ௉  
Wage markup shock ߟƸ௧ௐ ൌ ߩௐߟƸ௧ିଵௐ ൅ ߝƸ௧ௐ െ ߤௐߝƸ௧ିଵௐ  
Oil-Specific 
Demand Shocks 
Oil inventory shock ߟƸ௧ைௌ ൌ ߩைௌߟƸ௧ିଵைௌ ൅ ߝƸ௧ைௌ 
RoW oil demand shock ߟƸ௧ோௐ ൌ ߩோௐߟƸ௧ିଵோௐ ൅ ߝƸ௧ோௐ 
 
Oil Supply  
Shocks 
Oil capacity shock ߟƸ௧ை஼ ൌ ߩை஼ߟƸ௧ିଵை஼ ൅ ߝƸ௧ை஼ 
Oil markup shock ߟƸ௧ை ൌ ߩைߟƸ௧ିଵை ൅ ߝƸ௧ை 
Oil investment shock ߟƸ௧ைூ ൌ ߩைூߟƸ௧ିଵைூ ൅ ߝƸ௧ைூ 
 
Note: In each shock process i, the innovations ߝƸ௧௜ are independently and identically distributed random variables 
following a normal distribution with mean zero and variance ߪ௜ଶ. 
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Table 2: Prior and Posterior Distributions in Baseline Estimation 
ESTIMATED STRUCTURAL PARAMETERS Posterior SHOCKS AR(1), MA(1) Posterior 
Symbol Description Prior (P1,P2) Mode Mean [5th; 95th %ile ]  Symbol Prior (P1,P2) Mode Mean [5th; 95th %ile ] 
h Cons habit–home & foreign B (0.70, 0.10) 0.47 0.50 [0.39; 0.61] ߩ் B (0.50, 0.15) 0.89 0.86 [0.80; 0.92] 
ߪ௖ Risk aversion–home & foreign N (1.5, 0.375) 1.82 1.80 [1.38; 2.21] ߩூ B (0.50, 0.15) 0.82 0.80 [0.70; 0.90] 
ߪ௟ Labor utility N (2.00, 0.75) 2.85 2.88 [1.93; 3.82] ߩீ B (0.50, 0.15) 0.93 0.92 [0.89; 0.96] 
 ߩ௓ B (0.50, 0.15) 0.98 0.98 [0.97; 0.99] 
߮௄  Investment. adj. cost– home N (4.00, 1.50) 6.00 6.33 [4.33; 8.34] ߩோ B (0.50, 0.15) 0.34 0.35 [0.22; 0.48] 
߮ை  Oil inventory adj. cost G (0.50, 0.25) 0.63 0.78 [0.31; 1.23] ߩ௉ B (0.50, 0.15) 0.95 0.93 [0.87; 0.98] 
߮௄כ  Investment. adj. cost–foreign N (4.00, 1.50) 4.64 4.72 [2.74; 6.60] ߩௐ B (0.50, 0.15) 0.58 0.54 [0.33; 0.76] 
෤߯ Cap. util. cost–goods sector B (0.50, 0.15) 0.86 0.84 [0.74; 0.94] ߩைௌ B (0.50, 0.15) 0.63 0.54 [0.34; 0.73] 
෤߯כ Cap. util. cost–drilling sector B (0.50, 0.15) 0.50 0.51 [0.41; 0.62] ߩை஼ B (0.50, 0.15) 0.98 0.97 [0.95; 0.99] 
߶ Fixed cost N (1.25, 0.125) 1.44 1.44 [1.32; 1.57] ߩை B (0.50, 0.15) 0.80 0.79 [0.72; 0.86] 
 ߩைூ B (0.50, 0.15) 0.83 0.82 [0.76; 0.89] 
ߛ௣ Indexation core prices B (0.50, 0.15) 0.26 0.28 [0.11; 0.43] ߩோௐ B (0.50, 0.15) 0.87 0.86 [0.79; 0.94] 
ͳȀ൫ͳ െ ߦ௣൯ Duration core price contracts  N (3, 1.00)  5.27 5.26 [4.19; 6.28] ߩீ௓ B (0.50, 0.15) 0.77 0.76 [0.61; 0.91] 
ߛ௪ Indexation wages B (0.50, 0.15) 0.45 0.45 [0.22; 0.67] ߤ௣ B (0.50, 0.15) 0.76 0.68 [0.50; 0.89] 
ͳȀሺͳ െ ߦ௪ሻ Duration wage contracts N (3, 1.00)  4.50 4.52 [3.53; 5.51] ߤ௪ B (0.50, 0.15) 0.47 0.41 [0.15; 0.67] 
 
߰ Elasticity oil and core cons G (0.50, 0.25) 0.04 0.04 [0.02; 0.07] SHOCK INNOVATIONS 
ߙ Elasticity oil and VA G (0.50, 0.25) 0.03 0.04 [0.02; 0.05]  
ߴ Cap. util. cost–oil sector N (15.0, 3.00) 7.14 7.55 [4.67; 10.46] ߪ் IG (0.10, 2) 0.04 0.04 [0.03; 0.06] 
 ߪூ IG (0.10, 2) 0.31 0.33 [0.26; 0.40] 
ߩ Interest smoothing B (0.75, 0.10) 0.88 0.88 [0.85; 0.91] ߪீ IG (0.10, 2) 0.43 0.44 [0.38; 0.50] 
ݎగ Policy inflation G (1.50, 0.25) 1.51 1.59 [1.30; 1.87] ߪ௓ IG (0.10, 2) 0.48 0.49 [0.43; 0.55] 
ݎ௬ Policy output G (0.50, 0.25) 0.05 0.08 [0.02; 0.14] ߪோ IG (0.10, 2) 0.11 0.11 [0.09; 0.13] 
ݎௗ௬ Policy lagged output G (0.50, 0.25) 0.30 0.31 [0.22; 0.39] ߪ௉ IG (0.10, 2) 0.16 0.16 [0.12; 0.19] 
 ߪௐ IG (0.10, 2) 0.30 0.31 [0.25; 0.37] 
ߜ ؠ ܱ஼ ܥΤ  Oil share in consumption B(0.13, 0.1) 0.01 0.01 [0.007; 0.012] ߪைௌ IG (0.05, 2) 0.04 0.06 [0.02; 0.11] 
 ߪை஼  IG (0.10, 2) 0.58 0.59 [0.52; 0.67] 
CALIBRATED STRUCTURAL PARAMETERS  ߪை IG (0.10, 2) 20.42 21.17 [17.52; 24.83] 
 ߪைூ IG (0.10, 2) 6.38 6.99 [4.15; 9.77] 
ߚ Discount factor  0.99 ߪோௐ IG (0.10, 2) 1.48 1.48 [1.28; 1.71] 
ߠ Capital share in production  0.24 ߪ௠௘௦ǡை஽ IG (0.10, 2) 1.73 1.77 [1.55; 1.98] 
߬௄ Capital depreciation rate–goods sector  0.025 ߪ௠௘௦ǡைௌ IG (0.10, 2) 0.78 0.78 [0.65; 0.92] 
߬௄כ  Capital depreciation rate–drilling sector  0.025 ߪ௠௘௦ǡ஼௎ IG (0.10, 2) 0.04 0.06 [0.02; 0.09] 
߬ை Oil inventory depreciation rate  0.001  
ߢ Cost of adjusting foreign assets  0.001  
ߟௐ Steady state wage markup  0.5  
ሺܲܥሻ ሺݏܸܣሻΤ  Consumption share in GDP  0.62  
ܱ஼ ܱீΤ  Ratio of oil used in cons. to oil used in prod.  0.84  
ܫை ܱௗǡ௎ௌΤ  Oil inventory investment share in US oil demand  0.002  
ߤ Oil depletion rate  0.0065  
 
Note: B = Beta, G = Gamma, IG = Inverse Gamma and N = Normal distributions. P1 = Mean and P2 = Standard 
deviation for all distributions. Posterior moments are computed using 384,000 draws from the distribution simulated 
by the Random Walk Metropolis Hastings algorithm. 
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T
able 3: Forecast Error V
ariance D
ecom
position in B
aseline Estim
ation 
O
IL V
A
R
IA
B
LES 
 
 
 
 
R
eal O
il Price 
O
il Production 
U
S O
il C
onsum
ption 
O
il Investm
ents 
O
il Inventories 
H
orizon    →
 
1Q
 
2Q
 
4Q
 
10Q
 
40Q
 
1Q
 
2Q
 
4Q
 
10Q
 
40Q
 
1Q
 
2Q
 
4Q
 
10Q
 
40Q
 
1Q
 
2Q
 
4Q
 
10Q
 
40Q
 
1Q
 
2Q
 
4Q
 
10Q
 
40Q
 
Shocks    ↓
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M
E O
il D
em
and 
2.37 
3.05 
4.15 
6.20 
8.67 
5.60 
6.48 
7.67 
10.01 
20.92 
7.28 
11.28 
18.08 
31.73 
54.31 
2.60 
2.96 
3.86 
8.24 
53.82 
0.26 
0.46 
0.83 
2.27 
12.32 
O
il Inventory 
9.93 
13.43 
18.26 
22.68 
21.56 
22.70 
27.31 
31.87 
32.83 
26.27 
3.09 
5.00 
7.84 
9.96 
6.81 
0.38 
0.36 
0.31 
0.48 
3.80 
60.08 
79.44 
88.55 
86.21 
60.43 
R
oW
 O
il D
em
 
18.72 
18.34 
17.70 
16.67 
15.48 
43.28 
37.86 
31.53 
24.93 
17.75 
4.89 
5.71 
6.25 
5.79 
3.93 
0.29 
0.30 
0.32 
0.46 
1.22 
0.87 
1.34 
1.97 
3.50 
6.91 
O
il C
apacity 
3.97 
4.19 
4.58 
5.46 
6.77 
2.40 
2.85 
3.83 
6.86 
9.28 
1.15 
1.47 
1.88 
2.34 
2.29 
0.22 
0.24 
0.30 
0.59 
2.00 
0.25 
0.42 
0.70 
1.68 
7.83 
O
il M
arkup 
65.01 
60.93 
55.08 
47.91 
43.09 
25.95 
25.36 
24.72 
23.52 
16.99 
15.03 
16.48 
16.43 
13.36 
8.39 
0.70 
0.78 
0.89 
0.98 
0.46 
1.92 
2.84 
3.86 
5.56 
6.57 
O
il Investm
ent 
0.02 
0.06 
0.23 
1.08 
4.42 
0.07 
0.14 
0.38 
1.85 
8.79 
0.03 
0.08 
0.20 
0.67 
1.85 
95.80 
95.36 
94.32 
89.26 
38.70 
0.01 
0.02 
0.05 
0.26 
5.89 
O
il C
ons M
eas. 
 
 
 
 
 
68.5 
60 
49.3 
36.1 
22.4 
 
 
 
 
 
 
 
 
 
 
Inventory M
eas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
36.6 
15.5 
4.05 
0.53 
0.05 
K
EY
 U
S M
A
C
R
O
EC
O
N
O
M
IC
 V
A
R
IA
B
LES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
S G
D
P 
U
S H
eadline Inflation 
Federal Funds R
ate 
 
 
 
 
 
 
 
 
 
 
H
orizon    →
 
1Q
 
2Q
 
4Q
 
10Q
 
40Q
 
1Q
 
2Q
 
4Q
 
10Q
 
40Q
 
1Q
 
2Q
 
4Q
 
10Q
 
40Q
 
 
 
 
 
 
 
 
 
 
 
Shocks    ↓
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tim
e Preference 
5.87 
5.10 
3.47 
1.70 
1.51 
3.31 
4.03 
4.89 
5.62 
5.73 
36.65 
37.95 
37.84 
36.12 
32.78 
 
 
 
 
 
 
 
 
 
 
Inv.-spec. Tech. 
16.64 
20.34 
24.31 
25.85 
19.74 
2.22 
2.88 
3.68 
4.02 
5.43 
13.02 
17.57 
24.73 
32.51 
35.90 
 
 
 
 
 
 
 
 
 
 
Exog. Spend. 
18.50 
14.01 
9.40 
5.11 
2.88 
0.62 
0.72 
0.86 
1.02 
1.10 
6.15 
5.77 
5.36 
5.32 
5.40 
 
 
 
 
 
 
 
 
 
 
TFP 
44.30 
42.78 
41.20 
42.01 
54.14 
1.74 
2.09 
2.26 
2.22 
2.49 
1.88 
1.71 
1.51 
1.38 
2.91 
 
 
 
 
 
 
 
 
 
 
M
on. Pol. 
9.84 
10.40 
9.90 
7.36 
4.51 
5.60 
7.23 
9.44 
11.44 
11.22 
14.31 
11.13 
7.67 
5.61 
5.04 
 
 
 
 
 
 
 
 
 
 
Price M
arkup 
2.84 
4.27 
6.72 
10.47 
10.82 
38.87 
37.09 
34.67 
32.94 
32.36 
7.20 
6.91 
6.07 
5.09 
5.63 
 
 
 
 
 
 
 
 
 
 
W
age M
arkup 
0.40 
0.85 
1.91 
4.10 
3.98 
10.91 
12.82 
13.90 
13.48 
13.37 
3.17 
3.79 
4.38 
4.26 
3.91 
 
 
 
 
 
 
 
 
 
 
O
il Inventory 
0.52 
0.80 
1.26 
1.61 
1.07 
5.36 
5.49 
5.30 
5.08 
5.02 
3.29 
3.79 
4.07 
3.65 
3.12 
 
 
 
 
 
 
 
 
 
 
R
oW
 O
il D
em
 
0.23 
0.36 
0.50 
0.50 
0.31 
7.04 
6.25 
5.63 
5.37 
5.17 
6.34 
5.21 
3.96 
2.87 
2.44 
 
 
 
 
 
 
 
 
 
 
O
il C
apacity 
0.11 
0.17 
0.25 
0.33 
0.31 
1.51 
1.37 
1.24 
1.17 
1.14 
1.07 
0.91 
0.73 
0.55 
0.52 
 
 
 
 
 
 
 
 
 
 
O
il M
arkup 
0.45 
0.66 
0.86 
0.74 
0.42 
22.80 
20.02 
18.11 
17.62 
16.94 
6.71 
5.09 
3.54 
2.52 
2.18 
 
 
 
 
 
 
 
 
 
 
O
il Investm
ent 
0.29 
0.26 
0.23 
0.23 
0.30 
0.01 
0.02 
0.02 
0.02 
0.04 
0.20 
0.17 
0.14 
0.12 
0.17 
 
 
 
 
 
 
 
 
 
 
 N
ote: ‘M
E O
il D
em
and Shocks’ indicates the sum
 of the contributions of the U
S structural shocks excluding the O
il inventory shock. The influence of each shock at forecast horizon k 
is m
easured by the variability generated by a unit standard deviation shock at tim
e t=
0, cum
ulated over the period t=
0 to t=
k, w
hich is then divided by the aggregate variability induced 
by all the shocks and expressed in percentage term
s. W
e report the m
ean based on 300 random
 draw
s from
 the posterior distribution (Each colum
n adds to 100). 
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T
able 4: R
eal O
il Price V
ariance D
ecom
positions in R
obustness C
hecks 
M
O
D
EL SPEC
IFIC
A
TIO
N
S 
 
B
aseline 
 
Supply-Elas 
 
 
O
il-Eff 
 
 
N
o-O
S 
 
 
 
 
 
Elastic O
il Supply 
 
 
Inelastic O
il Supply 
 
 
Sticky O
il Prices 
 
 
Flex O
il Prices 
 
H
O
R
IZO
N
   →
 
 
2Q
 
4Q
 
 
 
2Q
 
4Q
 
 
 
2Q
 
4Q
 
 
 
2Q
 
4Q
 
 
 
2Q
 
4Q
 
 
 
2Q
 
4Q
 
 
SH
O
C
K
S    ↓
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M
E O
il D
em
and 
 
3.05 
4.15 
 
2.29 
2.45 
 
 
2.71 
3.79 
 
 
2.59 
3.58 
 
 
2.86 
4.24 
 
 
2.44 
3.53 
 
O
il Inventory 
 
13.43 
18.26 
 
79.01 
83.50 
 
 
17.04 
22.37 
 
 
16.56 
21.46 
 
 
 
 
 
 
 
 
 
R
oW
 O
il D
em
 
 
18.34 
17.70 
 
10.57 
7.50 
 
 
25.95 
23.16 
 
 
23.61 
20.84 
 
 
20.80 
17.38 
 
 
17.53 
14.27 
 
O
il Efficiency 
 
 
 
 
24.25 
22.53 
 
 
38.91 
36.99 
 
 
52.69 
56.12 
 
 
65.12 
68.42 
 
O
il C
apacity 
 
4.19 
4.58 
 
1.78 
1.60 
 
 
3.34 
3.73 
 
 
2.77 
3.02 
 
 
3.16 
3.68 
 
 
2.47 
2.79 
 
O
il M
arkup 
 
60.93 
55.08 
 
5.57 
3.97 
 
 
26.64 
24.19 
 
 
15.49 
13.84 
 
 
20.43 
18.33 
 
 
12.35 
10.72 
 
O
il Investm
ent 
 
0.06 
0.23 
 
0.78 
0.99 
 
 
0.06 
0.23 
 
 
0.07 
0.26 
 
 
0.06 
0.25 
 
 
0.07 
0.27 
 
 N
ote: The table presents the 2 and 4 quarter ahead forecast error variance decom
positions of real oil prices for four different m
odel specifications. ‘M
E O
il D
em
and Shocks’ indicates 
the sum
 of the contributions of the U
S structural shocks excluding oil inventory and oil efficiency shocks. M
odel variants are as follow
s: ‘B
aseline’ indicates the baseline m
odel. 
‘Supply-Elas’ fixes the price-elasticity of oil supply at a low
 value of ߴ
ି
ଵ
ൌ
ͲǤͲʹͷ. ‘O
il-Eff’ em
ploys the oil efficiency shock as in B
odenstein and G
uerrieri (2011). ‘N
o-O
S’ em
ploys 
the oil efficiency shock and strips the m
odel of oil inventory investm
ents. 
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T
able 5: Sensitivity A
nalysis – Posterior D
istributions of Structural Param
eters 
PR
IO
R
 
PO
STER
IO
R
 D
ISTR
IB
U
TIO
N
: M
ean [5
th; 95
th %
ile
 ] 
 
Sym
bol                   D
escription 
(P1,P2) 
B
aseline 
Supply-Elas 
 
O
il-Eff 
 
N
o-O
S 
 
 
  
 
Elastic O
il Sup 
Inelastic O
il Sup 
 
Elastic O
il Sup 
Inelastic O
il Sup 
 
h 
C
ons habit–hom
e &
 foreign 
B
 (0.70, 0.10) 
0.50 [0.39; 0.61] 
0.53 [0.42; 0.64] 
 
0.51 [0.40; 0.62] 
0.53 [0.42; 0.64] 
 
0.52 [0.41; 0.62] 
0.54 [0.43; 0.64] 
 
ߪ
௖  
R
isk aversion–hom
e &
 foreign 
N
 (1.5, 0.375) 
1.80 [1.38; 2.21] 
1.88 [1.44; 2.31] 
 
1.89 [1.45; 2.33] 
1.91 [1.48; 2.35] 
 
1.92 [1.48; 2.34] 
1.92 [1.48; 2.35] 
 
ߪ
௟  
Labor utility 
N
 (2.00, 0.75) 
2.88 [1.93; 3.82] 
3.09 [2.13; 4.03] 
 
3.01 [2.05; 3.98] 
3.12 [2.13; 4.05] 
 
3.03 [2.08; 3.97] 
3.12 [2.18; 4.10] 
 
 
 
 
 
 
 
 
߮
௄
 
Investm
ent. adj. cost– hom
e 
N
 (4.00, 1.50) 
6.33 [4.33; 8.34] 
6.59 [4.64; 8.49] 
 
6.34 [4.33; 8.28] 
6.51 [4.45; 8.43] 
 
6.64 [4.59; 8.58] 
6.72 [4.78; 8.63] 
 
߮
ை
 
O
il inventory adj. cost 
G
 (0.50, 0.25) 
0.78 [0.31; 1.23] 
0.01 [0.00; 0.01] 
 
0.59 [0.24; 0.96] 
0.58 [0.22; 0.93] 
 
 
 
 
߮
௄ כ 
Investm
ent. adj. cost–foreign 
N
 (4.00, 1.50) 
4.72 [2.74; 6.60] 
5.36 [3.46; 7.24] 
 
4.85 [2.99; 6.72] 
5.00 [3.18; 6.86] 
 
4.82 [2.87; 6.68] 
4.95 [3.10; 6.75] 
 
෤߯ 
C
ap. util. cost–goods sector 
B
 (0.50, 0.15) 
0.84 [0.74; 0.94] 
0.84 [0.74; 0.94] 
 
0.85 [0.75; 0.94] 
0.85 [0.76; 0.95] 
 
0.85 [0.76; 0.95] 
0.85 [0.76; 0.95] 
 
෤߯ כ 
C
ap. util. cost–drilling sector 
B
 (0.50, 0.15) 
0.51 [0.41; 0.62] 
0.56 [0.48; 0.65] 
 
0.52 [0.42; 0.63] 
0.58 [0.49; 0.67] 
 
0.52 [0.42; 0.62] 
0.57 [0.48; 0.67] 
 
߶
 
Fixed cost 
N
 (1.25, 0.125) 
1.44 [1.32; 1.57] 
1.45 [1.32; 1.57] 
 
1.45 [1.33; 1.57] 
1.45 [1.33; 1.57] 
 
1.46 [1.33; 1.58] 
1.46 [1.34; 1.58] 
 
 
 
 
 
 
 
 
ߛ௣  
Indexation core prices 
B
 (0.50, 0.15) 
0.28 [0.11; 0.43] 
0.25 [0.10; 0.41] 
 
0.29 [0.13; 0.46] 
0.29 [0.11; 0.45] 
 
0.28 [0.11; 0.43] 
0.28 [0.11; 0.45] 
 
ߦ ሚ௣  
D
uration core price contracts  
N
 (3.00, 1.00) 
5.26 [4.19; 6.28] 
5.26 [4.21; 6.27] 
 
5.04 [4.02; 6.04] 
5.31 [4.31; 6.30] 
 
5.12 [4.12; 6.12] 
5.28 [4.33; 6.25] 
 
ߛ௪  
Indexation w
ages 
B
 (0.50, 0.15) 
0.45 [0.22; 0.67] 
0.46 [0.24; 0.69] 
 
0.45 [0.22; 0.67] 
0.43 [0.21; 0.65] 
 
0.46 [0.23; 0.68] 
0.45 [0.23; 0.67] 
 
ߦ ሚ௪  
D
uration w
age contracts 
N
 (3.00, 1.00) 
4.52 [3.53; 5.51] 
4.51 [3.52; 5.45] 
 
4.50 [3.50; 5.46] 
4.55 [3.55; 5.48] 
 
4.53 [3.53; 5.48] 
4.51 [3.54; 5.48] 
 
 
 
 
 
 
 
 
 
 
߰
 
Elasticity oil and core cons 
G
 (0.50, 0.25) 
0.04 [0.02; 0.07] 
0.04 [0.02; 0.06] 
 
0.14 [0.06; 0.21] 
0.23 [0.14; 0.33] 
 
0.27 [0.16; 0.37] 
0.37 [0.25; 0.48] 
 
ߙ
 
Elasticity oil and V
A
 
G
 (0.50, 0.25) 
0.04 [0.02; 0.05] 
0.03 [0.01; 0.05] 
 
0.07 [0.03; 0.11] 
0.07 [0.03; 0.12] 
 
0.08 [0.03; 0.12] 
0.08 [0.03; 0.12] 
 
ߴ 
C
ap. util. cost–oil sector 
N
 (15.0, 3.00) 
7.55 [4.67; 10.46] 
 
14.1 [9.83; 18.0] 
 
 
16.7 [12.9; 20.5] 
 
 
40 
 
40 
 
40 
 
 
40 
 
 
 
 
 
 
 
 
ߩ 
Interest sm
oothing 
B
 (0.75, 0.10) 
0.88 [0.85; 0.91] 
0.88 [0.86; 0.91] 
 
0.88 [0.86; 0.91] 
0.89 [0.87; 0.92] 
 
0.89 [0.86; 0.92] 
0.89 [0.86; 0.92] 
 
ݎగ  
Policy inflation 
G
 (1.50, 0.25) 
1.59 [1.30; 1.87] 
1.60 [1.32; 1.86] 
 
1.59 [1.30; 1.86] 
1.59 [1.30; 1.87] 
 
1.61 [1.32; 1.89] 
1.61 [1.32; 1.89] 
 
ݎ௬  
Policy output 
G
 (0.50, 0.25) 
0.08 [0.02; 0.14] 
0.09 [0.02; 0.17] 
 
0.09 [0.02; 0.16] 
0.10 [0.02; 0.17] 
 
0.10 [0.02; 0.17] 
0.10 [0.02; 0.18] 
 
ݎௗ௬  
Policy lagged output 
G
 (0.50, 0.25) 
0.31 [0.22; 0.39] 
0.28 [0.20; 0.36] 
 
0.28 [0.21; 0.36] 
0.26 [0.19; 0.34] 
 
0.28 [0.20; 0.36] 
0.27 [0.19; 0.34] 
 
 
 
 
 
 
 
 
 
 
ߜ 
O
il share in consum
ption 
B
(0.13, 0.1) 
0.010 [0.007; 0.012] 
0.009 [0.007; 0.012] 
 
0.008 [0.005; 0.010] 
 
 
0.006 [0.004; 0.009] 
 
 
Fixed 
 
 
0.008 
 
 
0.006 
 
 
N
ote: W
henever a param
eter is not estim
ated, the concerned cell is left blank. ‘Flex-O
il’ indicates the m
odel variant w
ith flexible oil prices. ‘B
aseline’ indicates the baseline 
m
odel. ‘Supply-Elas’ fixes the price-elasticity of oil supply at a low
 value of ߴ
ି
ଵ
ൌ
ͲǤͲʹͷ. ‘O
il-Eff’ em
ploys the oil efficiency shock as in B
odenstein and G
uerrieri (2011). ‘N
o-
O
S’ em
ploys the oil efficiency shock and strips the m
odel of oil inventory investm
ents. B
 = B
eta, G
 = G
am
m
a, IG
 = Inverse G
am
m
a and N
 = N
orm
al distributions. P1 = M
ean 
and P2 = Standard deviation for all distributions. Posterior m
om
ents are com
puted using 384,000 draw
s from
 the distribution sim
ulated by the R
andom
 W
alk M
etropolis H
astings 
algorithm
. 
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T
able 5 (C
ontd): Sensitivity A
nalysis – Posterior D
istributions of Shock Param
eters 
PR
IO
R
 
 
PO
STER
IO
R
 D
ISTR
IB
U
TIO
N
: M
ean [5
th; 95
th %
ile
 ] 
Sym
bol 
D
escription 
(P1,P2) 
B
aseline 
Supply-Elas 
 
O
il-Eff 
 
N
o-O
S 
 
 
  
 
Elastic O
il Sup 
Inelastic O
il Sup 
 
Elastic O
il Sup 
Inelastic O
il Sup 
 
ߩ
்  
A
R
(1) Tim
e Im
patience 
B
 (0.50, 0.15) 
0.86 [0.80; 0.92] 
0.84 [0.77; 0.91] 
 
0.87 [0.81; 0.93] 
0.86 [0.80; 0.92] 
 
0.85 [0.79; 0.92] 
0.84 [0.77; 0.91] 
 
ߩ
ூ  
A
R
(1) Inv. Spec. Tech. 
B
 (0.50, 0.15) 
0.80 [0.70; 0.90] 
0.79 [0.69; 0.89] 
 
0.82 [0.73; 0.91] 
0.82 [0.73; 0.91] 
 
0.79 [0.70; 0.89] 
0.79 [0.69; 0.89] 
 
ߩ
ீ  
A
R
(1) G
ov. Spending 
B
 (0.50, 0.15) 
0.92 [0.89; 0.96] 
0.92 [0.88; 0.96] 
 
0.93 [0.89; 0.96] 
0.93 [0.89; 0.96] 
 
0.92 [0.89; 0.96] 
0.92 [0.89; 0.96] 
 
ߩ
௓  
A
R
(1) TFP 
B
 (0.50, 0.15) 
0.98 [0.97; 0.99] 
0.98 [0.97; 0.99] 
 
0.98 [0.97; 1.00] 
0.98 [0.97; 1.00] 
 
0.98 [0.97; 1.00] 
0.98 [0.97; 1.00] 
 
ߩ
ோ  
A
R
(1) M
onetary Policy 
B
 (0.50, 0.15) 
0.35 [0.22; 0.48] 
0.39 [0.26; 0.52] 
 
0.36 [0.23; 0.49] 
0.38 [0.25; 0.50] 
 
0.38 [0.26; 0.50] 
0.40 [0.27; 0.52] 
 
ߩ
௉  
A
R
(1) C
ore Price M
arkup 
B
 (0.50, 0.15) 
0.93 [0.87; 0.98] 
0.95 [0.90; 0.99] 
 
0.93 [0.88; 0.99] 
0.93 [0.89; 0.99] 
 
0.94 [0.89; 0.99] 
0.94 [0.90; 0.99] 
 
ߩ
ௐ
 
A
R
(1) W
age M
arkup 
B
 (0.50, 0.15) 
0.54 [0.33; 0.76] 
0.54 [0.33; 0.76] 
 
0.53 [0.32; 0.75] 
0.54 [0.32; 0.75] 
 
0.55 [0.33; 0.77] 
0.55 [0.33; 0.76] 
 
ߩ
ை
ௌ  
A
R
(1) O
il Inventory 
B
 (0.50, 0.15) 
0.54 [0.34; 0.73] 
0.96 [0.93; 0.99] 
 
0.48 [0.23; 0.75] 
0.50 [0.25; 0.74] 
 
 
 
 
ߩ
ை
ா  
A
R
(1) O
il Efficiency 
 
 
0.78 [0.66; 0.91] 
0.85 [0.76; 0.93] 
 
0.91 [0.85; 0.98] 
0.93 [0.88; 0.98] 
 
ߩ
ை
஼  
A
R
(1) O
il C
apacity 
B
 (0.50, 0.15) 
0.97 [0.95; 0.99] 
0.97 [0.95; 0.99] 
 
0.97 [0.95; 0.99] 
0.97 [0.95; 0.99] 
 
0.97 [0.95; 0.99] 
0.97 [0.95; 0.99] 
 
ߩ
ை  
A
R
(1) O
il M
arkup 
B
 (0.50, 0.15) 
0.79 [0.72; 0.86] 
0.76 [0.70; 0.82] 
 
0.77 [0.70; 0.84] 
0.77 [0.71; 0.83] 
 
0.77 [0.70; 0.84] 
0.76 [0.70; 0.82] 
 
ߩ
ை
ூ  
A
R
(1) O
il Investm
ent 
B
 (0.50, 0.15) 
0.82 [0.76; 0.89] 
0.80 [0.73; 0.88] 
 
0.82 [0.75; 0.89] 
0.81 [0.73; 0.88] 
 
0.82 [0.75; 0.89] 
0.81 [0.74; 0.89] 
 
ߩ
ோ
ௐ
 
A
R
(1) R
oW
 O
il D
em
and 
B
 (0.50, 0.15) 
0.86 [0.79; 0.94] 
0.72 [0.58; 0.87] 
 
0.73 [0.62; 0.85] 
0.73 [0.62; 0.85] 
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Figure 1: The role of oil storage behavior in the dynam
ic effects of R
oW
 oil dem
and and U
S TFP shocks 
               
N
ote: Im
pulse response functions (IR
Fs) to a one standard deviation shock, m
easured in percentage deviations from
 steady state. M
edian IR
F and 5th and 95th 
percentiles are based on 300 random
 draw
s from
 the posterior distribution. A
ll shocks have been norm
alized to produce an increase in the real oil price.
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Figure 2: Implications of oil storage for the dynamic responses of oil prices and quantities 
 
Dynamics Induced by Oil Demand Shocks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dynamics Induced by Oil Supply Shocks 
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a. Consider an exogenous increase in oil demand. 
Implications: Oil prices increase from  ݌ଵ௢ to  ݌ଶ௢ ; Oil supply increases from ଵܱ to ܱଶ. 
b. The oil price increase renders investments in oil inventories unprofitable. Therefore, oil 
storage declines, increasing oil supply. 
Implications: The initial oil prices increase is dampened, from ݌ଶ௢ to  ݌ଷ௢;  
                        The initial oil supply increase is strengthened, from ܱଶ to ܱଷ 
a. Consider an exogenous decline in oil supply. 
Implications: Oil prices increase from  ݌ଵ௢ to  ݌ଶ௢ ; Oil supply decreases from ଵܱ to ܱଶ. 
b. The oil price increase renders investments in oil inventories unprofitable. Therefore, oil 
storage declines, increasing oil supply. 
Implications: The initial oil price increase is dampened, from ݌ଶ௢ to  ݌ଷ௢;  
                         The initial oil supply decrease is dampened, from ܱଶ to ܱଷ. 
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Figure 3: H
istorical D
ecom
position of R
eal O
il Prices 
Panel A
: B
aseline C
ase: Including O
il inventory Shocks – E
xcluding O
il E
fficiency Shocks 
 
N
ote: The figure show
s the contribution to the dem
eaned log real oil price of the sm
oothed estim
ates of the various oil shocks, ignoring initial conditions. B
ecause the m
odel is linear 
in the shocks, the contributions are additive. The shaded-area graphs depict the cum
ulative effect of all shocks, am
ounting to a m
easure of the real oil price as a percentage deviation 
from
 its sam
ple m
ean. The solid lines present the cum
ulative effect of each shock separately. For ease of exposition, w
e present the com
bined historical contribution of the U
S M
E oil 
dem
and shocks, rather than their individual contributions. 
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Figure 3 (C
ontd): H
istorical D
ecom
position of R
eal O
il Prices 
Panel B
: ‘O
il-Eff’ M
odel: Including O
il inventory Shocks – Including O
il E
fficiency Shocks 
 
N
ote: See Figure 3 - Panel A
. A
dditionally, note from
  panel A
 of Figure 3 that the historical effects of oil investm
ents shocks on the real oil price are negligible. Therefore, for ease of 
exposition, w
e do not present the historical contribution of this type of shock in the m
odel variant that includes both oil inventory and oil efficiency shocks. 
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Figure 3 (C
ontd): H
istorical D
ecom
position of R
eal O
il Prices 
Panel C
: ‘N
o-O
S’ M
odel: E
xcluding O
il inventory Shocks – Including O
il E
fficiency Shocks 
 
N
ote: See Figure 3 - Panel A
. 
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Figure 4a: Im
pulse R
esponses of O
il V
ariables to O
il Supply Shocks 
 
N
ote: Im
pulse response functions (IR
Fs) to a one standard deviation shock, m
easured in percentage deviations from
 steady state. M
edian IR
F and 5th and 95th 
percentiles are based on 300 random
 draw
s from
 the posterior distribution. A
ll shocks have been norm
alized to produce an increase in the real oil price.  
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Figure 4b: Im
pulse R
esponses of U
S V
ariables to O
il Supply Shocks 
 
N
ote: Im
pulse response functions (IR
Fs) to a one standard deviation shock, m
easured in percentage deviations from
 steady state. M
edian IR
F and 5th and 95th 
percentiles are based on 300 random
 draw
s from
 the posterior distribution. A
ll shocks have been norm
alized to produce an increase in the real oil price. 
 
Chapter 1
65
Figure 4c: Im
pulse R
esponses of O
il V
ariables to O
il D
em
and Shocks 
 
N
ote: Im
pulse response functions (IR
Fs) to a one standard deviation shock, m
easured in percentage deviations from
 steady state. M
edian IR
F and 5th and 95th 
percentiles are based on 300 random
 draw
s from
 the posterior distribution. A
ll shocks have been norm
alized to produce an increase in the real oil price. 
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Figure 4d: Im
pulse R
esponses of U
S V
ariables to O
il D
em
and Shocks 
 
N
ote: Im
pulse response functions (IR
Fs) to a one standard deviation shock, m
easured in percentage deviations from
 steady state. M
edian IR
F and 5th and 95th 
percentiles are based on 300 random
 draw
s from
 the posterior distribution. A
ll shocks have been norm
alized to produce an increase in the real oil price.  
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Chapter 2 
Optimal Monetary Policy 
Response to Endogenous Oil 
Price Fluctuations 
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Table 1: Calibrated parameter values 
   
SYMBOL DESCRIPTION VALUE 
Standard Parameters 
ߚ Subjective discount factor 0.99 
ߠ Labor share in production 0.76 
ߟ௚ ෨ܻΤ  Government spending share 0.21 
߶ ܻΤ  Share of fixed costs in production 0.44 
݄ Consumption habit (home & foreign) 0.48 
ߪ௖ Risk aversion (home & foreign) 1.80 
ߪ௟ Labor utility 2.80 
ߜ௄ Capital depreciation rate 0.025 
߫ Investment adjustment costs 6.00 
߯ Capacity utilization cost - goods sector 6.00 
ߦ௣ Price rigidity 0.80 
ߛ௣ Price indexation 0.25 
ߣ௣ Price markup 0.44 
ߦ௪ Wage rigidity 0.75 
ߛ௪ Wage indexation 0.45 
ߣ௪ Wage markup 0.20 
߬ோ Interest rate smoothing 0.87 
߬గ Interest rate response to inflation 1.50 
߬௬ Interest rate response to outputgap 0.05 
߬ௗ௬ Interest rate response to ∆ outputgap 0.30 
Parameters Specific to the Oil Market 
ͳ െ ߟ Share of oil in gross output 0.05 
ߣ௢ Oil price markup 0.75 
ߴ Capacity utilization cost - oil sector 10 
ߙ Oil elasticity of substitution CES Cobb Douglas 
  0.03 1 
Additional Parameters in the Model with Incomplete Markets  
ߢ Cost of adjusting foreign assets  0.001 
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Figure 1a:  Impulse responses to oil supply and oil-specific demand shocks   
incomplete markets ─ CES production 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Impulse responses (IRFs) are measured in percentage deviations from steady state. Solid lines 
present IRFs under the Taylor rule. Solid lines with point markers depict the Ramsey economy. 
Solid lines with crosses denote IRFs of potential output. All shocks have been normalized to 
produce a 10% increase in real oil prices under Taylor-type policy. 
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Figure 1b:  Impulse responses to ME-driven oil demand shocks   
incomplete markets ─ CES production  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Impulse responses (IRFs) are measured in percentage deviations from steady state. Solid lines 
present IRFs under the Taylor rule. Solid lines with point markers depict the Ramsey economy. 
Solid lines with crosses denote IRFs of potential output. All shocks have been normalized to 
produce a 10% increase in real oil prices under Taylor-type policy. 
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Figure 2a:  Impulse responses to oil supply and oil-specific demand shocks   
complete markets ─ CES production  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Impulse responses (IRFs) are measured in percentage deviations from steady state. Solid lines 
present IRFs under the Taylor rule. Solid lines with point markers depict the Ramsey economy. 
Solid lines with crosses denote IRFs of potential output. All shocks have been normalized to 
produce a 10% increase in real oil prices under Taylor-type policy. 
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Figure 2b:  Impulse responses to ME-driven oil demand shocks   
complete markets ─ CES production 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Impulse responses (IRFs) are measured in percentage deviations from steady state. Solid lines 
present IRFs under the Taylor rule. Solid lines with point markers depict the Ramsey economy. 
Solid lines with crosses denote IRFs of potential output. All shocks have been normalized to 
produce a 10% increase in real oil prices under Taylor-type policy.  
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Figure 3a:  Impulse responses to oil supply and oil-specific demand shocks   
complete markets ─ Cobb Douglas production 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Impulse responses (IRFs) are measured in percentage deviations from steady state. Solid lines 
present IRFs under the Taylor rule. Solid lines with point markers depict the Ramsey economy. 
Solid lines with crosses denote IRFs of potential output. All shocks have been normalized to 
produce a 10% increase in real oil prices under Taylor-type policy. 
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Figure 3b:  Impulse responses to ME-driven oil demand shocks   
complete markets ─ Cobb Douglas production 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Impulse responses (IRFs) are measured in percentage deviations from steady state. Solid lines 
present IRFs under the Taylor rule. Solid lines with point markers depict the Ramsey economy. 
Solid lines with crosses denote IRFs of potential output. All shocks have been normalized to 
produce a 10% increase in real oil prices under Taylor-type policy. 
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Figure 4:  O
utput responses to oil supply and oil-specific dem
and shocks for different degrees of oil substitutability α (com
plete m
arkets)  
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ote: Im
pulse responses (IR
Fs) are m
easured in percentage deviations from
 steady state. Solid lines
 present output responses under the Taylor rule. Solid 
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y. Solid lines w
ith crosses denote IR
Fs of potential output.  
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ll shocks have been norm
alized to 
produce a 10%
  increase in real oil prices in case the substitutability of oil is low
 at α = 0.03 and m
onetary policy follow
s the Taylor-type rule. 
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Figure 5:  Impulse responses to oil supply and oil-specific demand shocks 
 incomplete markets ─ Cobb Douglas production 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Impulse responses (IRFs) are measured in percentage deviations from steady state. Solid lines 
present IRFs under the Taylor rule. Solid lines with point markers depict the Ramsey economy. 
Solid lines with crosses denote IRFs of potential output. All shocks have been normalized to 
produce a 10% increase in real oil prices under Taylor-type policy. 
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Figure 6:  Sensitivity of output responses to alternative values of the oil supply elasticity ͳ ߴΤ  
Panel A: Baseline Case: Incomplete Markets and CES Production Technology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Panel B: Complete Markets and CES Production Technology 
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Figure 6 (Contd):  Sensitivity of output responses to alternative values of the oil supply 
elasticity ͳ ߴΤ  
Panel C: Complete Markets and Cobb-Douglas Production Technology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Impulse responses (IRFs) are measured in percentage deviations from steady state. Solid lines 
present output responses under the Taylor rule. Solid lines with point markers depict the 
Ramsey economy. Solid lines with crosses denote IRFs of potential output. All shocks have 
been normalized to produce a 10% increase in real oil prices in case the price-elasticity of oil 
supply equals ͳ ߴΤ ൌ ͲǤͳand monetary policy follows the Taylor-type rule.  
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Table 1: Calibrated parameter values 
   
SYMBOL DESCRIPTION VALUE 
Common Parameters 
ߚ Subjective discount factor 0.99 
ߪܿ  Risk aversion 1.00 
1/ߪ݈  Frisch elasticity 2.00 
ߤ Steady state markup 1.30 
߬ Substitution elasticity within industries 20 
߱ Substitution elasticity across industries 1.25 
ߩܼ Persistence of the technology shock 0.94 
        Implied Parameters  
ߟ Competition effect 1.08 
Parameters Related to Sunk Startup Costs 
ߜ  Firm exit rate 0.025 
߮  Entry adjustment costs 0.01 
Parameters Related to Frictionless Entry 
߶ ݕΤ  Share of fixed costs in production 0.30 
Additional Parameters in Models with Nominal Price Stickiness  
ܴ߬  Interest rate smoothing 0.80 
߬ߨ  Interest rate response to inflation 1.50 
߬ݕ  Interest rate response to output 0.10 
ߢ Rotemberg price adjustment cost Value Price Duration 
   (Calvo Analog) 
  6.60 ߊ   2 Q 
  38.84 ߊ   4 Q 
  64.10 ߊ   5 Q 
  95.24 ߊ   6 Q 
  174.45 ߊ   8 Q 
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able 2: Im
pact of price stickiness on the internal m
agnification m
echanism
 
M
odel Types 
 
Frictionless Entry  
 
 
Sunk Entry C
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R
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%
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%
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1 
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%
¨5
%
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C
O
M
P         (ߢ
=
0) 
1.53 
0.66 
-34%
 
 
 
1.04 
0.57 
-3.6%
 
 
2.44 
0.60 
-59%
 
 
ߢ
=
6
.6
0      (ߊ
 2 Q
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1.44 
0.69 
-31%
 
 
 
1 
0.59 
-0.3%
 
 
2.35 
0.61 
-57%
 
 
ߢ
=
3
8
.8
4    (ߊ
 4 Q
) 
1.25 
0.80 
-20%
 
 
 
0.94 
0.62 
6.0%
 
 
2.08 
0.70 
-52%
 
 
ߢ
=
6
4
.1
0    (ߊ
 5 Q
) 
1.15 
0.87 
-13%
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 6 Q
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ߢ
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1
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5  (ߊ
 8 Q
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0.88 
1.12 
12%
 
 
 
0.86 
0.68 
16%
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0.98 
-33%
 
 
Note:  ߪ
ܺ 2 represents the variance of variable X
. The reported m
om
ents are the theoretical ones as derived from
 the different m
odel types. ‘R
B
C
’ 
denotes the baseline case w
ith m
onopolistic m
arkets and flexible prices. ‘C
O
M
P’ is the m
odel variant w
ith oligopolistic com
petition. The 
‘ߢ’-m
odels introduce nom
inal rigidity, w
ith degree ߢ, in the oligopolists’ price setting behavior. The quarterly interpretation Q
 of the 
adjustm
ent cost param
eter ߢ is based on a standard N
K
PC
 obtained under a C
alvo pricing schem
e. ‘%
¨5
%
&
¶GHQRWHVIRUHDFKP
RGHO
variant the percentage change in TFP volatility relative to the R
B
C-case. 
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Figure 1: Im
pulse responses to a technology shock in the m
odel featuring frictionless entry 
  
             
Note: See Table 2 for a brief description of all the m
odel specifications. The quarterly interpretation Q
 of the price adjustm
ent cost param
eter ߢ is based 
on a standard N
K
PC
 obtained under a C
alvo pricing schem
e. A
rrow
s present the effect of increasingly price stickiness on the com
petition channel 
of shock m
agnification.  
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N=95.24   (a 6Q
)
N=174.45  (a 8Q
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Figure 2: Im
pulse responses to a technology shock in the m
odel featuring sunk startup costs 
 
            
Note: See Table 2 for a brief description of all the m
odel specifications. The quarterly interpretation Q
 of the price adjustm
ent cost param
eter ߢ is based 
on a standard N
K
PC
 obtained under a C
alvo pricing schem
e. A
rrow
s present the effect of increasingly price stickiness on the com
petition channel 
of shock m
agnification. 
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 Figure 3a: Sensitivity of the magnification mechanism to alternative parameter specifications 
–  frictionless-entry case 
 
   Magnification on Output 
      Sensitivity to competition effect Ș 
 
 
                      Sensitivity to degree of inflation targeting (߬ߨ ) 
 
Note: Figures present for each parameterization of each model variant the percentage change in output 
and consumption volatility relative to the RBC-case. Model variants are as follows: ‘COMP’ is 
the oligopolistic model featuring flexible prices. The ‘ߢ’-models introduce nominal rigidity, 
with degree ߢ, in the oligopolists’ price setting behavior. The quarterly interpretation Q of the 
adjustment cost parameter ߢ is based on a standard NKPC obtained under a Calvo pricing 
scheme.  
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Figure 3b: Sensitivity of the m
agnification m
echanism
 to alternative param
eter specifications – sunk-entry-cost case 
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Note: See Figure 3a. 
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Table 2: Estimation Results: Baseline 
 
ESTIMATED STRUCTURAL PARAMETERS Posterior SHOCKS AR(1), MA(1) Posterior 
    
Symbol Description Prior (P1,P2) Mode Mean [5th; 95th %ile ]  Symbol Prior (P1,P2) Mode Mean [5th; 95th %ile ] 
    
b Consumption habit B (0.70, 0.10) 0.69 0.70 [0.64; 0.77] ߩ௓ B (0.50, 0.15) 0.98 0.98 [0.97;0.99] 
ߪ௖ Consumption utility N (1.5, 0.375) 1.57 1.42 [0.96; 1.86] ߩ் B (0.50, 0.15) 0.13 0.16 [0.06; 0.25] 
ߪ௟ Consumption labor N (2.00, 0.75) 1.88 1.80 [0.84; 2.73] ߩூ B (0.50, 0.15) 0.42 0.41 [0.31; 0.50] 
 ߩீ B (0.50, 0.15) 0.90 0.89 [0.87; 0.92] 
߮௄  Investment adj. cost N (4.00, 1.50) 8.99 9.15 [7.11; 11.20] ߩ௉ B (0.50, 0.15) 0.78 0.77 [0.70; 0.84] 
߮ே  Entry adj. cost N (4.00, 1.50) 2.39 2.70 [1.92; 3.46] ߩௐ B (0.50, 0.15) 0.97 0.94 [0.88; 0.99] 
ߪ෤௔ Capacity util. cost B (0.50, 0.15) 0.77 0.77 [0.65; 0.90] ߩோ B (0.50, 0.15) 0.17 0.18 [0.09; 0.26] 
 ߩா B (0.50, 0.15) 0.85 0.85 [0.81; 0.89] 
ߣ௣ Indexation prices B (0.50, 0.15) 0.31 0.36 [0.18; 0.55] ߩீ௓ B (0.50, 0.15) 0.79 0.75 [0.60; 0.91] 
ߢ௣ Price rigidity G (50.0, 7.50) 59.37 59.01 [47.41; 70.06] ߤ௪ B (0.50, 0.15) 0.61 0.60 [0.46; 0.74] 
ߣ௪ Indexation wages B (0.50, 0.15) 0.56 0.54 [0.35; 0.73] ߤ௣ B (0.50, 0.15) 0.43 0.41 [0.25; 0.57] 
ߢ௪ Wage rigidity G (50.0, 7.50) 52.73 56.37 [43.81; 68.29]  
  
ࢿ Demand elasticity N (4.00, 1.50) 6.37 6.68 [5.34; 8.00]  
ࣁ Competition effect 0.15 0.15 [0.12; 0.18]  
 SHOCK INNOVATIONS  
߬ோ Interest smoothing B (0.75, 0.10) 0.74 0.74 [0.69; 0.78]  
߬గ Policy inflation G (1.50, 0.25) 1.48 1.52 [1.34; 1.70] ߪ௓ IG (0.10, 2) 0.82 0.82 [0.74; 0.90] 
߬௬ Policy output G (0.50, 0.25) 0.01 0.01 [0.002; 0.02] ߪ் IG (0.10, 2) 0.28 0.29 [0.25; 0.32] 
߬ௗ௬ Policy lagged output G (0.50, 0.25) 0.11 0.11 [0.08; 0.14] ߪூ IG (0.10, 2) 1.35 1.38 [1.12; 1.63] 
 ߪீ IG (0.10, 2) 3.04 3.07 [2.75; 3.38] 
CALIBRATED STRUCTURAL PARAMETERS  ߪ௉ IG (0.10, 2) 0.23 0.25 [0.19; 0.31] 
 ߪௐ IG (0.10, 2) 0.44 0.43 [0.36; 0.50] 
ߚ Discount factor  0.99 ߪோ IG (0.10, 2) 0.25 0.25 [0.23; 0.28] 
ߙ Capital share in production  0.24 ߪா IG (0.10, 2) 3.35 3.54 [2.98; 4.10] 
ߜே Firm exit rate  0.025  
ߜ௄ Capital depreciation  rate  0.025  
ߠ௪ Elasticity of substitution labor types  3  
G/Yc Exogenous spending share  0.21  
ܰ ෩ܰΤ  Ratio of available to conceivable goods 0.95  
 
Note: B = Beta, G = Gamma, IG = Inverse Gamma and N = Normal distributions. P1 = Mean and P2 = Standard 
deviation for all distributions. Posterior moments are computed using 960,000 draws from the distribution simulated 
by the Random Walk Metropolis Hastings algorithm. 
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Table 3: Sensitivity Analysis 
 
PRIOR POSTERIOR DISTRIBUTION: Mean [5th; 95th %ile ] 
Symbol Description (P1,P2) Risk-P P CES Asym-PF 
   
STRUCTURAL PARAMETERS    
b Consumption habit B (0.70, 0.10) 0.64 [0.55; 0.73] 0.70 [0.64; 0.77] 0.68 [0.62; 0.74] 0.68 [0.61; 0.74] 
ߪ௖ Consumption utility N (1.5, 0.375) 1.32 [0.98; 1.65] 1.40 [0.95; 1.86] 1.69 [1.23; 2.12] 1.96 [1.58; 2.33] 
ߪ௟ Consumption labor N (2.00, 0.75) 1.55 [0.66; 2.40] 1.78 [0.82; 2.71] 2.37 [1.43; 3.26] 2.46 [1.51; 3.37] 
߮௄ Investment adj. cost N (4.00, 1.50) 7.00 [4.90; 9.09] 8.92 [6.77; 11.12] 8.74 [6.68; 10.72] 7.76 [5.79; 9.80] 
߮ே Entry adj. cost N (4.00, 1.50) 2.79 [2.08; 3.47] 3.31 [2.50; 4.12] 2.44 [1.61; 3.22] 1.66 [1.30; 2.02] 
ߪ෤௔ Capacity util. cost B (0.50, 0.15) 0.67 [0.51; 0.83] 0.77 [0.65; 0.90] 0.72 [0.58; 0.87] 0.88 [0.81; 0.96] 
ߣ௣ Indexation prices B (0.50, 0.15) 0.43 [0.23; 0.62] 0.42 [0.23; 0.62] 0.39 [0.20; 0.58] 0.87 [0.79; 0.96] 
ߢ௣ Price rigidity G (50.0, 7.50) 57.89 [46.2; 69.1] 63.20 [51.2; 75.1] 63.29 [50.8; 75.2] 63.60 [52.1; 75.2] 
ߣ௪ Indexation wages B (0.50, 0.15) 0.51 [0.32; 0.71] 0.55 [0.36; 0.74] 0.51 [0.32; 0.70] 0.62 [0.43; 0.80] 
ߢ௪ Wage rigidity G (50.0, 7.50) 55.29 [43.4; 67.3] 56.33 [43.6; 68.6] 57.74 [45.5; 69.8] 56.94 [44.9; 70.0] 
ࢿ Demand elasticity N (4.00, 1.50) 7.18 [5.81; 8.55] 8.69 [7.77; 9.60] 5.72 [4.42; 7.07] 10.01 [8.61; 11.4] 
ࣁ Competition effect 0.14 [0.12; 0.17] 0.12 [0.10; 0.13] 0.10 [0.09; 0.12] 
߬ோ Interest smoothing B (0.75, 0.10) 0.75 [0.71; 0.80] 0.74 [0.70; 0.79] 0.73 [0.69; 0.78] 0.77 [0.73; 0.80] 
߬గ Policy inflation G (1.50, 0.25) 1.64 [1.41; 1.87] 1.55 [1.36; 1.74] 1.75 [1.47; 2.02] 1.42 [1.27; 1.56] 
߬௬ Policy output G (0.50, 0.25) 0.02 [0.01; 0.03] 0.01 [0.01; 0.02] 0.01 [0.01; 0.02] 0.06 [0.04; 0.08] 
߬ௗ௬ Policy lagged output G (0.50, 0.25) 0.13 [0.09; 0.16] 0.11 [0.08; 0.14] 0.12 [0.08; 0.15] 0.14 [0.10; 0.17] 
 
AR(1), MA(1)  
ߩ௓ TFP B (0.50, 0.15) 0.98 [0.98; 0.99] 0.98 [0.98;0.99] 0.98 [0.98;0.99] 0.98 [0.98;0.99] 
ߩ் Time Preference B (0.50, 0.15) 0.16 [0.06; 0.25] 0.18 [0.07; 0.28] 0.15 [0.06; 0.24] 
ߩோ௉ Risk Premium B (0.50, 0.15) 0.29 [0.12; 0.46]  
ߩூ Inv. Spec. Tech. B (0.50, 0.15) 0.52 [0.42; 0.62] 0.43 [0.34; 0.52] 0.41 [0.32; 0.50] 0.48 [0.40; 0.56] 
ߩீ Gov. Spending B (0.50, 0.15) 0.89 [0.86; 0.92] 0.89 [0.86; 0.92] 0.90 [0.87; 0.93] 0.89 [0.86; 0.92] 
ߩ௉ Price Markup AR(1) B (0.50, 0.15) 0.77 [0.71; 0.85] 0.75 [0.68; 0.83] 0.77 [0.69; 0.85] 0.54 [0.45; 0.64] 
ߩௐ Wage Markup AR(1) B (0.50, 0.15) 0.95 [0.91; 0.99] 0.93 [0.87; 0.99] 0.97 [0.94; 0.99] 0.98 [0.98; 0.99] 
ߩோ Monetary Policy B (0.50, 0.15) 0.20 [0.10; 0.30] 0.19 [0.10; 0.28] 0.17 [0.08; 0.25] 0.10 [0.04; 0.15] 
ߩா Entry Cost B (0.50, 0.15) 0.87 [0.84; 0.90] 0.86 [0.82; 0.89] 0.84 [0.80; 0.88] 0.85 [0.82; 0.87] 
ߩீ௓ Corr. TFP – Gov. B (0.50, 0.15) 0.76 [0.61; 0.92] 0.77 [0.62; 0.92] 0.74 [0.58; 0.91] 0.79 [0.66; 0.92] 
ߤ௪ Wage Markup MA(1) B (0.50, 0.15) 0.67 [0.55; 0.79] 0.61 [0.48; 0.75] 0.58 [0.44; 0.72] 0.53 [0.37; 0.69] 
ߤ௣ Price Markup MA(1) B (0.50, 0.15) 0.42 [0.37; 0.58] 0.40 [0.24; 0.56] 0.48 [0.32; 0.65] 0.29 [0.14; 0.43] 
  
INNOVATIONS   
ߪ௓ TFP IG (0.10, 2) 0.80 [0.72; 0.88] 0.80 [0.72; 0.87] 0.84 [0.75; 0.92] 0.92 [0.83; 1.01] 
ߪ் Time Preference IG (0.10, 2) 0.29 [0.25; 0.33] 0.27 [0.23; 0.31] 0.31 [0.27; 0.36] 
ߪோ௉ Risk Premium IG (0.10, 2) 1.63 [1.04; 2.20]  
ߪூ Inv. Spec. Tech. IG (0.10, 2) 1.14 [0.91; 1.35] 1.24 [1.03; 1.45] 1.46 [1.19; 1.72] 1.15 [0.96; 1.34] 
ߪீ Gov. Spending IG (0.10, 2) 3.01 [2.70; 3.31] 2.92 [2.63; 3.19] 3.19 [2.85; 3.54] 2.80 [2.53; 3.06] 
ߪ௉ Price Markup IG (0.10, 2) 0.27 [0.21; 0.33] 0.28 [0.22; 0.35] 0.25 [0.20; 0.31] 0.53 [0.46; 0.61] 
ߪௐ Wage Markup IG (0.10, 2) 0.44 [0.37; 0.52] 0.44 [0.37; 0.51] 0.43 [0.36; 0.50] 0.42 [0.34; 0.49] 
ߪோ Monetary Policy IG (0.10, 2) 0.25 [0.23; 0.28] 0.25 [0.23; 0.28] 0.25 [0.23; 0.28] 0.25 [0.23; 0.28] 
ߪா Entry Cost IG (0.10, 2) 3.27 [2.71; 3.80] 3.89 [3.29; 4.46] 3.32 [2.78; 3.86] 3.12 [2.68; 3.55] 
ߪ஽ Profit Meas. Error IG (0.10, 2)  12.41 [11.2; 13.6]   
       
 
Note: ‘Risk-P’ replaces the time-impatience shock by the Smets and Wouters (2007) risk-premium shock which 
generates comovement between consumption and investment. ‘P’ uses profit data in the estimation and introduces a 
measurement error in equation (8). ‘CES’ is a model with constant elasticity of substitution between goods as in Dixit 
and Stiglitz (1977). ‘Asym-PF’ is a model with an asymmetric production structure for the entry and goods producing 
sector. B = Beta, G = Gamma, IG = Inverse Gamma and N = Normal distributions. P1 = Mean and P2 = Standard 
deviation for all distributions. Posterior moments are computed using 576,000 draws from the distribution simulated 
by the Random Walk Metropolis Hastings algorithm. 
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Table 3 (Contd): Sensitivity Analysis 
 
PRIOR POSTERIOR DISTRIBUTION: Mean [5th; 95th %ile ] 
Symbol Description (P1,P2) NE NI Births 
  
STRUCTURAL PARAMETERS   
b Consumption habit B (0.70, 0.10) 0.71 [0.65; 0.78] 0.72 [0.67; 0.77] 0.64 [0.49; 0.80] 
ߪ௖ Consumption utility N (1.5, 0.375) 1.34 [0.91; 1.78] 1.51 [1.10; 1.90] 1.76 [1.29; 2.21] 
ߪ௟ Consumption labor N (2.00, 0.75) 1.70 [0.74; 2.66] 2.02 [1.10; 2.94] 2.41 [1.26; 3.49] 
߮௄ Investment adj. cost N (4.00, 1.50) 9.25 [7.20; 11.20] 7.69 [5.73; 9.68] 5.07 [2.90; 7.24] 
߮ே Entry adj. cost N (4.00, 1.50) 2.62 [1.84; 3.35] 0.93 [0.72; 1.13] 0.53 [0.40; 0.67] 
ߪ෤௔ Capacity util. cost B (0.50, 0.15) 0.79 [0.68; 0.91] 0.72 [0.58; 0.87] 0.69 [0.52; 0.87] 
ߣ௣ Indexation prices B (0.50, 0.15) 0.35 [0.17; 0.52] 0.29 [0.14; 0.44] 0.35 [0.14; 0.55] 
ߢ௣ Price rigidity G (50.0, 7.50) 58.86 [47.3; 70.3] 58.37 [49.8; 69.4] 60.22 [48.1; 72.3] 
ߣ௪ Indexation wages B (0.50, 0.15) 0.54 [0.35; 0.73] 0.56 [0.37; 0.75] 0.47 [0.23; 0.71] 
ߢ௪ Wage rigidity G (50.0, 7.50) 56.55 [44.2; 69.0] 55.96 [44.1; 67.8] 52.34 [40.1; 64.2] 
ࢿ Demand elasticity N (4.00, 1.50) 6.44 [5.16; 7.69] 5.80 [4.90; 6.68] 4.84 [3.82; 5.84] 
ࣁ Competition effect 0.16 [0.13; 0.19] 0.17 [0.15; 0.20] 0.21 [0.17; 0.26] 
߬ோ Interest smoothing B (0.75, 0.10) 0.73 [0.69; 0.78] 0.75 [0.71; 0.79] 0.86 [0.82; 0.90] 
߬గ Policy inflation G (1.50, 0.25) 1.51[1.33; 1.67] 1.58 [1.38; 1.78] 1.95 [1.52; 2.38] 
߬௬ Policy output G (0.50, 0.25) 0.01 [0.01; 0.02] 0.01 [0.01; 0.03] 0.18 [0.07; 0.29] 
߬ௗ௬ Policy lagged output G (0.50, 0.25) 0.11 [0.07; 0.14] 0.11 [0.08; 0.15] 0.07 [0.03; 0.10] 
AR(1), MA(1) 
ߩ௓ TFP B (0.50, 0.15) 0.98 [0.98; 0.99] 0.98 [0.98;0.99] 0.58 [0.45;0.72] 
ߩ் Time Impatience B (0.50, 0.15) 0.16 [0.06; 0.25] 0.14 [0.05; 0.22] 0.69 [0.54; 0.84] 
ߩோ௉ Risk Premium B (0.50, 0.15) 
ߩூ Inv. Spec. Tech. B (0.50, 0.15) 0.38 [0.28; 0.48] 0.50 [0.42; 0.59] 0.44 [0.31; 0.58] 
ߩீ Gov. Spending B (0.50, 0.15) 0.89 [0.86; 0.92] 0.89 [0.86; 0.92] 0.87 [0.79; 0.95] 
ߩ௉ Price Markup AR(1) B (0.50, 0.15) 0.77 [0.69; 0.84] 0.77 [0.69; 0.85] 0.76 [0.65; 0.87] 
ߩௐ Wage Markup AR(1) B (0.50, 0.15) 0.93 [0.86; 0.98] 0.96 [0.93; 0.98] 0.52 [0.33; 0.72] 
ߩோ Monetary Policy B (0.50, 0.15) 0.18 [0.09; 0.26] 0.15 [0.07; 0.23] 0.44 [0.29; 0.59] 
ߩா Entry Cost B (0.50, 0.15) 0.85 [0.82; 0.89] 0.81 [0.77; 0.85] 0.55 [0.43; 0.67] 
ߩீ௓ Corr. TFP – Gov. B (0.50, 0.15) 0.76 [0.60; 0.92] 0.74 [0.57; 0.90] 0.58 [0.35; 0.80] 
ߤ௪ Wage Markup MA(1) B (0.50, 0.15) 0.60 [0.46; 0.73] 0.51 [0.35; 0.67] 0.47 [0.28; 0.66] 
ߤ௣ Price Markup MA(1) B (0.50, 0.15) 0.41 [0.25; 0.58] 0.41 [0.25; 0.57] 0.41 [0.22; 0.61] 
 
INNOVATIONS  
ߪ௓ TFP IG (0.10, 2) 0.83 [0.74; 0.91] 0.84 [0.76; 0.92] 0.63 [0.53; 0.74] 
ߪ் Time Impatience IG (0.10, 2) 0.29 [0.25; 0.33] 0.29 [0.25; 0.32] 0.09 [0.05; 0.12] 
ߪோ௉ Risk Premium IG (0.10, 2) 
ߪூ Inv. Spec. Tech. IG (0.10, 2) 1.41 [1.14; 1.66] 1.16 [0.97; 1.35] 1.31 [0.97; 1.65] 
ߪீ Gov. Spending IG (0.10, 2) 3.08 [2.77; 3.40] 3.16 [2.84; 3.48] 2.38 [1.98; 2.77] 
ߪ௉ Price Markup IG (0.10, 2) 0.25 [0.18; 0.30] 0.23 [0.18; 0.28] 0.15 [0.10; 0.19] 
ߪௐ Wage Markup IG (0.10, 2) 0.43 [0.36; 0.50] 0.42 [0.35; 0.49] 0.83 [0.66; 0.99] 
ߪோ Monetary Policy IG (0.10, 2) 0.25 [0.23; 0.28] 0.25 [0.22; 0.27] 0.09 [0.08; 0.11] 
ߪா Entry Cost IG (0.10, 2) 2.51 [2.96; 4.05] 3.41 [2.93; 3.90] 3.31 [2.63; 3.97] 
ߪ஽ Profit Meas. Error IG (0.10, 2)    
      
 
Note: ‘NE’ matches the series of net business formation with net entry in the model. ‘NI’ denotes the use of data on 
New Incorporations instead of data on net business formation. ‘Births’ estimates the model on a later sample using 
establishment data. B = Beta, G = Gamma, IG = Inverse Gamma and N = Normal distributions. P1 = Mean and P2 = 
Standard deviation for all distributions. Posterior moments are computed using 576,000 draws from the distribution 
simulated by the Random Walk Metropolis Hastings algorithm. 
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Figure 3: Forecast Error Variance Decomposition (at posterior mode) 
0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 
100% 
Q1 Q2 Q4 Q10 Q40 
GDP 
Entry Cost 
TFP 
Wage MU 
Price MU 
Mon. Pol. 
Inv.-spec. Tech. 
Time Imp. 
Gov. Spend. 
0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 
100% 
Q1 Q2 Q4 Q10 Q40 
Inflation 
Entry Cost 
TFP 
Wage MU 
Price MU 
Mon. Pol. 
Inv.-spec. Tech. 
Time Imp. 
Gov. Spend. 
0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 
100% 
Q1 Q2 Q4 Q10 Q40 
Markup 
Entry Cost 
TFP 
Wage MU 
Price MU 
Mon. Pol. 
Inv.-spec. Tech. 
Time Imp. 
Gov. Spend. 
Chapter 4
189
 Figure 4a: C
ounterfactual D
ecom
position of U
S Inflation: Earlier Sam
ple 
N
ote: Entry is m
easured as net business form
ation. The inflation rate and its com
ponents have been constructed by feeding the sm
oothed shocks into the 
m
odel. The ‘Exogenous com
ponent’ represents the contribution of desired price m
arkup shocks to inflation. The ‘Sticky Price C
om
ponent’ captures the 
counterfactual inflation path w
hen desired m
arkups are constant. The ‘C
om
petition Effect C
om
ponent’ is the residual of the actual inflation rate less the 
tw
o other com
ponents. 
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 Figure 4b: C
ounterfactual D
ecom
position of U
S Inflation: Later Sam
ple 
N
ote: Entry is m
easured as establishm
ent births. The inflation rate and its com
ponents have been constructed by feeding the sm
oothed shocks into the 
m
odel. The ‘Exogenous com
ponent’ represents the contribution of desired price m
arkup shocks to inflation. The ‘Sticky Price C
om
ponent’ captures the 
counterfactual inflation path w
hen desired m
arkups are constant. The ‘C
om
petition Effect C
om
ponent’ is the residual of the actual inflation rate less the 
tw
o other com
ponents. 
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Chapter 5 
Can Stronger Competition 
Explain the Flattening of the 
Phillips Curve? 
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